Montag of the decelerated electrons. Using standard focal plane hodoscopes a photon energy resolution of 0.2-2.2% over the tagging range of 4-82% of the electron beam energy is achieved. The photon flux is determined from geometrically overlapping scintillator channels. Control of the linear polarisation of the photon beam is provided by adequate orientation of a diamond radiator using a commercial goniometer. The measurement of the circular photon beam polarisation requires Møller polarimetry of the longitudinally polarised electron beam. This shall be realised by using polarised ferromagnetic radiator foils and the coincident measurement of the symmetric Møller pairs in a dedicated focal plane detection system. * supported by DFG (SFB/TR 16). Such data are important with respect to explosive nucleosynthesis in the r-as well as in the p-process. Currently, time of flight (TOF) measurements are limited by the available neutron fluxes, which require target masses in the milligram region, implying severe backgrounds caused by the self activity of the target. We propose to increase the sensitivity of the TOF technique such that target masses of a few micrograms can be used. This is achieved by shortening the flight path to a few centimetres, along with the use of a 4π calorimeter for the detection of neutron capture events. 15 O reaction is the bottleneck of the hydrogen-burning CNO cycle. At the LUNA 400 kV accelerator deep underground in the Gran Sasso laboratory, its cross section has been measured in the E CM = 130 -370 keV energy range using a TiN solid target and germanium detectors [1]. The resulting astrophysical S-factor extrapolated to zero energy is only half the previously accepted value, with interesting consequences for the age determination of globular clusters [2].
15 O reaction is the bottleneck of the hydrogen-burning CNO cycle. At the LUNA 400 kV accelerator deep underground in the Gran Sasso laboratory, its cross section has been measured in the E CM = 130 -370 keV energy range using a TiN solid target and germanium detectors [1] . The resulting astrophysical S-factor extrapolated to zero energy is only half the previously accepted value, with interesting consequences for the age determination of globular clusters [2] .
The present talk reports on the subsequent measurement [3] of the total cross section of this reaction in the E CM = 70 -230 keV energy range using a windowless gas target and a 4π BGO detector at the LU-NA accelerator. The results are consistent with [1] and extend the data to energies that lie within the Gamow peak for some stars. Be reaction plays an important role in the interpretation of the results of the solar neutrino experiments, since the estimate of the oscillation parameters relies on the solar neutrino spectrum, calculated by solar models. The high energy component in this spectrum is mainly produced by the decay of 7 Be and 8 B. However uncertainty in the 3 He(α, γ) 7 Be cross section is also one of the largest contributions to the uncertainty on primordial 7 Li abundance in Big Bang Nucleosynthesis calculations. The latter can constrain the universe initial baryon density and the number of light neutrino flavors.
Measurements of the 3 He(α, γ) 7 Be cross section have been performed detecting the capture gamma rays or measuring the activity of the synthesized 7 Be. While the results of the two different approaches agree on the energy dependence of the astrophysical S factor, they disagree in the extrapolated S 34 (0) value at a 3σ level, that suggests the presence of systematic errors in one or both techniques, or a non radiative component in the cross section.
A novel approach uses the European Recoil separator for Nuclear Astrophysics (ERNA), that can provide the simultaneous detection of both the capture gamma rays and the 7 Be ions produced in the reaction. In this talk the experiment and results of preliminary measurements are 3 He have been investigated using different deuterized metallic targets the projectile energies ranging from 5 to 60 keV. Whereas the experimental results obtained for Al, Zr, Pd and Ta targets do not differ from those known from gas-target experiments, an enhancement of the angular anisotropy in the neutron channel and a quenching of the neutron-proton branching ratio have been observed for Li and Sr targets at deuteron energies below 20 keV. A theoretical analysis of the experimental results has been performed using a parameterization of all possible channel-spin matrix-elements. Assuming an induced polarization of reacting deuterons, the observed asymmetry effects between the neutron and proton channels could be explained within an adiabatic approximation.
